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(54) HEAT-INSULATING SHAPED COMPOSITIONS 



(.71) We, Fcstco Trading A.G., a 
Swiss Company of Langenjohustrasse 9, 
Postlach, Chur 2, Graubunden. Switzerland, 
do hereby declare the invention for which 

5 we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention relates to heat-insulating 

10 shaped compositions and their production 
and particularly to such compositions which 
contain a hgh melting refractory ingredient. 
It further relates to apparatus for use in the 
production of such shaped products. 

15 In recent years there have been devel- 
oped heat-insulating shaped compositions 
for use as slabs or sleeves for lining hot 
tops or the heads of ingot moulds in the 
foundry and the related industries. Such 

20 compositions may contain, for example, 
fibrous cellulosic material, granular refrac- 
tory material and a binding agent and 
optionally may contain a proportion of fib- 
rous refractory material. Slabs, sleeves or 

25 the like of such compositions are commonly 
made by forming a slurry of the ingredients 
and introducing tiiis into a vessel having 
one or more walls formed of a mesh, and 
pressing ihe slurry onto the mesh so that 

30 the liquid passes through as effluent and 
the solids are retained in a compacted body 
of the required shape adjacent to the mesh. 
The slabs, sleeves and the like so obtained 
then have to be dried out and are usually 

35 stoved to increase their strength. 

Whilst the foregoing method has been 
round superior to all others in its general 
principles in that by means of its slabs and 
sleeves of excellent quality may be obtained, 

40 the method is not without its draw- 
backs. In particular the time taken to de- 
water the slurry is rather long especially 
when the fibrous content is relatively high 
and the slabs or sleeves formed contain a 

45 great deal of the slurry liquid so that a con- 



siderable drying operation is required. 

Compositions commercially made by the 
said process usually have a density of about 
1 g/cc or more and a porosity of 7-12 AFS 
units. It is desirable to have lower densities 50 
than this since products of lower density, 
higher porosity, have improved heat-insu- 
lating properties. However attempts to ach- 
ieve this have commonly met with difficulty 
in that the product has tended to have 55 
mechanical strength and refractoriness be- 
low the acceptable levels. 

Slabs and sleeves have also been used 
for many years, for the above end uses, i.e. 
for hot-tops or risers or the head of ingot 60 
moulds, made usually of a granular refrac- 
tory, e.g. sand, and a bonding agent such 
as a resin. These have also suffered from 
the difficulty that, in general, if steps are 
taken to try to increase porosity, i.e. to 65 
reduce their density, the products have 
tended to lack mechanical strength or refrac- 
toriness. 

According to the present invention there 
are provided slabs sleeves and the like which 70 
comprise refractory calcium silicate fibre, 
coke in particulate form, and a binder there- 
for, the proportion of calcium silicate fibre 
being 11-70% by weight, 

It is preferred that the calcium silicate 75 
fibre should have a melting point a! least 
1 100°C and preferably at least 1400°C, i.e. 
a continuous operating temperature of at 
least 750"C, preferably 800°C. Fibrous cal- 
cium silicates (e.g. slag v/ools, reck wools,) 80 
have melting points in the range 9C0°C- 
1350°C and arc suitable for use at a con- 
tinuous operating temperature of up to 
about 800°C. However, in applications 
where resistance to high temperature is only 85 
required for a few hours, operating tem- 
peratures of up to 1400°C are permissible. 
The maximum operating temperature dees 
however, depend to some extent upon the 
purity of the calcium silicate fibre since the 90 
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presence of any alkali metal compounds de- 
creases the melting point 01 the fibre appre- 
ciably. Naturally, the calcium sihcaie fibre 
may be employed in the manufacture of 

5 lining materials for casting moulds in which 
•ne*al is cast at temperatures higher than 
"if™" continuous working temperature since 
they are required to withstand such temper- 
atures for only a short period because the 

10 moiten metal commences cooling immedi- 
ately upon casting. x 

A typical example of calcium silicate fibre 
which can be used is the following. 

mineral wool: „ rt tno , 

^ysis: CaO £4gg 

AlA 10-15% 
MgO 6-8% 
MnO about 1% 

•, 0 a? .veil as traces of other oxides Maxunum 
-onti«uous working temperature 7o0-810 C. 
"in some applications, notably for use in 
r-a^ting copper and cast iron, it is desirable 
to" increase the refractoriness of the ^ slabs 
;< ani sleeves. This may be done, for example 
2J by treating the calcium silicate fibre with a 
-hromate solution, followed by beat treat- 
^»ut bv which means chromic oxide is 
introduced as part of the chemical compo- 
•10 «tion of the fibre; such processes are des- 
"4b»d ?n Canadian Patent Nos. 564,6/0 and 
5"'4 671 Other chemical treatments involve 
ion-exchange procedures whereby elements 
cuch as calcium, sodium and potassium may 
<5 o- -enlaced by aluminium or chromium, 
fnp-oved refractoriness may also be ob- 
^,wd by incorporating in the composition 
a "proportion of milled or chopped spun 
organic fibres e.g. rayon, cotton jute, acrylo- 
,m ni'riie. These appear to carbonise when 
' heated in the absence of air and this in- 
cases the refractoriness of the composition 
"" Another means of increasing the overall 
refractoriness of the shaped products m- 
,«s -nlves applying to the surfaces oi the shape 
a" refractory coating e.g. an aqueous sus- 
pension of zirconia flour. 

The binder may be any material known 
.- £ .. «~ for bonding refractory materials. Hie 
*: 0 '--^i-uiar binder selected generally depends 
on 'he process by which the sleeve is made, 
-"d this 'S discussed further below. 

Sleeves, slabs and the like according to 
'he present invention are preferably maoe 
»5 bv felting the calcium silicate fibre onto a 
mesh former from a slurry. By this means 
^bs and sleeves may be produced easily 
and quickly and of low density, for example 
of density 0.35 gm/cc or even less. . 
50 Wording therefore to a further feature 
the present invention there is provided a 
r.rocess for the production of a slab, sleeve 
h- the like of the type described above 
which comprises forming a slurry compns- 
35 i^e calcium silicate fibre, particulate cake 



and a binder therefor, the calcium silicate 
fibre constituting 11-70% by weight of the 
solids content of the slurry and wherein said 
solids comprise 0.2%-5.0% by weight of 
said slurry, wholly immersing in said slurry 70 
a former having at least one wall formed 
of mesh material and having a lead-away 
pine said former being stationary in said 
slurrv. establishing a subatmosphenc pres- 
sure 'within the pipe which is between 1.5 75 
and 5 psi below atmospheric pressure, to 
suck away the liquid of the slurry through 
the mesh and away through the lead-away 
pipe, while depositing on the mesh sunace 
a compacted layer of the suspended mate- 
rials removing the former from the slurry 
while maintaining the subatmosphenc pres- 
sure in the lead-away pipe, removing the 
compacted layer from the former and stoy- 
ing the resulting slab, sleeve or the like io 
drive off the remaining slurry liquid. 
The slurry is preferably aqueous. 
It is possible to operate using a slurry 
which "contains no binder to produce co- 
herent slabs and sleeves but m the mterest J» 
of "obtaining a high mechanical strength m 
the final product some binder is included. 
Since if soluble binders are used a great . , 
amount may be lost in the effluent from the 
process of the invention they are for that J5 ? 
reason less suitable. Moreover it . has been 
found that a soluble binder is capable of 
migration within the formed slabs so that, 
if a said slab is stoved. as is conventional, 
the product may have a hard skin but a 100 
rather weak interior. For these reasons 
solid substantially insoluble binders, dis- 
persed in the slurry, are generally preferred. 
Suitable such materials arc urea- and phenol- 
formaldehyde resins, clays such as bento- 
nite and china clay, starch, wheat flour 
phosphate-modified starches and colloidal 
silica Mixtures of soluble and insoluble 
binders may be used to provide good mecba- 
meal strength and surface hardness. 

The solids content of the slurry is J.2 /? 
to 5% by weight. At higher contents it 
becomes more difficult to control the pro- 
cess to yield products of the desired .hick- ^ 
ness and density. 

By a suitable choice of materials and other 
variable conditions of the process of tills 
invention, it is possible to operate at rela- 
tively low suction pressures, i.e. 1.5 to d 
psi By reason of the fact that the slurry 120 
solids deposit to form a highly permeable 
slab, large quantities of liquid may be sucked 
very rapidly through the mesh. Thus for ex- 
ample it has been found possible to prod- 
uce sleeves of \" thickness from a 2% by eza 
weight aqueous slurry in 5-10 seconds, using 
only 11 ps.i suction pressure. Using this 
slurrv technique, the particulate cokes is 
preferably predominantly of particle size in 
the range -100 +300 mesh BSS sieve. If 130 



.here is too grea: a proportion of ver} nne 
particles these tend io be Jos: by passfng 
through the perforated former with the efflu- 
ent. Furthermore, if the particle size distri- 

5 bulion is very wide, a higher packing den- 
sity will result, producing products of higher 
specific gravity and requiring longer times 
of greater suction pressures to effect de- 
watering. A suitable sieve grading for the 

10 coke is one with no more than about 25':. 
minus 300 mesh, the remainder being in the 
above-quoted range of —100 -f 300 mesh. 

The slabs, sleeves and the like made by 
the process of the invention may be stoved 

15 to increase their mechanical strength if de- 
sired. The products obtained may have a 
very low density, e.g. 0.2 gms per cc or 
less, whilst the porositv may be as hieh as 
300 AFS units. 

20 The invention further includes apparatus 
for use in carrying out the process of !he 
invention which comprises a tanl: adapted 
to hold a slurry (the slurry tank), a "per- 
forate former connected by a conduit to a 

25 vacuum pump and adapted to be removable 
from, and wholly immersed in, the slurry 
in the slurry tank, and when so immersed 
to be static in the tank, means for dis- 
charging water from the conduit into a 

30 reservoir sank, means for discharging water 
from said reservoir tank into a tank filled 
with a stirring device and adapted for the 
formation of a. slurry therein * /the slurry 
formation tank) and means for the discharge 

35 of slurry from said slurry formation ;nnk 
into 32 id slurry tank, the pump being so 
constructed and arranged to effect with- 
drawal of water from the slurry tank 
through the perforate former when the latter 

40 is below the level of the slurry in the slurry 
tank and withdrawal of air through the con- 
duit when the perforate former is removed 
from the slurry tank. 

A specific embodiment of such apparau-s 

45 ii" illustrated in the accompanying dnrvh~.g. 
Referring to this drawing, the "apparatus 
comprises a slurry tank i, a perforated for- 
mer 2 shown immersed in tire "tank, and con- 
duit 3 leading from the former 2 via v. rcser- 

50 voir and water trap 6 to a pump 5. A stop 
cock 4 is provided in the exit line from reser- 
voir and water trap 6 to a further reservoir 
Tank 7. The apparatus also includes a slurry 
formation tank 1 1 provided with a stirrer 8. 

55 A pump 9 is provided between tanks 7 and 
8. and a further pump 10 between rank 8 
and tank 1. and the various elements of the 
apparatus are interconnected with piping 
shown in the drawing. If desired a single 

60 primp may be provided with appropriate 
valves and cocks to perform the functions 
of the several pumps shown in the drawing. 

In use. a slurry is charged into the ?ank 
I and the former 2 is immersed in it. The 

65 pump 5 is brought into operation 



liquid io be sucked from the slurry tank 
I via die former 2, through the conduit 3 
so that the solids of the slurry are depo- 
sited on the former. The reservoir 6 may 
discharge the withdrawn liquid into tank 7 70 
by opening stop cock 4, whence it is dis- 
charged as required into tank 11. Further 
solid ingredients for the slurry are intro- 
duced inio tank 11 and slurried in the 
'iquid so introduced. The resultant slurry is 75 
used as a feed to the slurry tank I. Thus the 
liquid is recycled and the solid constituents 
added to tank 11 are such as to constitute 
that which is deposited on the former 2. 

When the desired thickness of solids is 80 
deposited on the former by the action of 
the apparatus as just described the former 
is raised clear of the slurry in the slurry 
Tank. Continuing operation of the pump 5 
causes withdrawal of liquid from the depo- 85 
sit carried by the former. This is important 
since without the continuation of the suc- 
tion pressure as thus described the deposit 
on the former may tend to disintegrate as 
soon as it is stripped from the former as a 90 
shaped product. 

The shaped deposit may be stripped from 
the former by any convenient method, e.g. 
it may be subjected to slight pressure to 
deform and loosen it from the former, it 95 
may be shaken free by vibration or it may 
be ejected by reversing the air flow of pump 

The formed shapes are of course still 
wet and should be dried, e.g. by placing 100 
rhem in an oven. 

The following Examples hi which ail parts 
and percentages arc by weight will serve to 
illustrate the invention: — 

EXAMPLE I 105 

ihc nbroiis refractory' material used in 
this example was a calcium silicate mineral 
wool of melting point Ca . 815 °C and ana- 
lysing thus: CaO, 38%; AtfJ* 14%; SiO>, 
36%: MgO, 8% with four per cent miscel- HO 
•ancous impurities ^TiCX. MnO. Fe>0 3 and 
ihe like). 

A sii>ny of i ... by weight solids content 
-vas made, ike solid material dispensed in 
the slurry hsving the following composition 115 
by weight: — 

Calcium silicate fibre 

*as above) 57% 

Crushed coke 35% 

Resin hinder 7% 120 

(see below) 

The resin binder used in this Example 
was a 1:2 mixture of urea-formaldehyde 
and phenol formaldehyde resins. 

A former consisting of a cylindrical 125 
chamber having mesh walls on its curved 
surface was connected by a hose to a vac- 
uum pump, the apparatus being as illus- 
trated in the accompanying drawing. 

The former was immersed in the slurry 130 



and a suction pressure of 1.5 p.sj applied tion ^{^fc^i ^Hteaccording 
via the pump. This was continued for 8 to Slab * m cves co raposi- 

10 seconder being suc^ away a. the - an^J^ms rf ^ or 

5 SI £2dtfZ .«^-«t? ^SftSTS- the lUce according ? ° 

6 inches, outside diameter 3 inches ana =n- ^^J,^ the organ ic fibre is rayon, 

side diameter 4 inches. " non . u t e or acrylonitrile. 

The sleeves thus made were stnpp-d sleeve s or the like according 

from the former by reversing the -m Jmj ^^ftjgTTs which are at least in 75 

10 and then dried, a ^+™<*ff ftf ^ r V coated [with a refractory dressing. 

• hours being found to oe sufficient Ta- par. ^ ^ ^ d , ng 

product has a density or 0.27 to O.w gm/ ^'^.^ 6 ' wherein the refractory dressing 

CC A sleeve prepared as just descried *«. is a -^gfj^Sf. Sffto substan- 80 
15 used to line the feeder -head m casung * ^ hereinbefore described .with refer- 

5S^MB^^^S5l- ence to any one of the foregoing specific 

It was found that the sleeve gav e a 20 mm- Examp es. ^ f a 

utes delay between the pouring of .tne metat v £ P ^ according to claim 85 

2 0 and its solidification, this being more than co ' ises formin g a slurry com- 

20 double that which was found *hen using l «n ' n ld * m silica t e fib re, particulate 

conventional sleeve of bonded sand. pnsi ng therefor, the calcium sui- 

If. in the foregoing example a mgne. coke and a ^ R tQ ?()% by 

suction pressure is employed. ?.g. -jre cQntent of the sl ^y, and said 90 

25 p.s.i. there is a tendency tor the ytoOaaa or in 0.2% -5% by weight ot 

25 » be more compact, of higher density and, ^j^^^Jfy imm ersing in said slurry 

therefore, possibly of inferior beat-msulat- ^J^Jgg £ least one wall formed of 

ing properties. , me "sh material and having a 

EXAMPLb l «id former being stationary in said slurry, V5 

30 Various sleeves were made up Dj tue ^JbgJPJ a subatmospheric pressure * 

30 process described in Example I having com- $*™*jZ*^ which is between 1.5 and , 

positions in the ranges of: . L w atmospheric pressure, to suck 

F coke dust (-100 mesh BSS, ... ff -= ' * the Iiquid o£ the slurry through the 

calcuim silicate fibre 40 - 60 *> JJJg and a * ay throU gh the lead-away pipe, 100 

35 urea-formaldehyde/phenol-form- ■*» depositing on the mesh surface a 

aldehyde resin m.xture (1:2) ... ■* - »A compac ted layer of the suspended materials. 
These sleeves were found io be or parto- ^'former from the slurry while 

cular value in casting copper ana coppe* , he subatmos pheric pressure in 

base alloys. the ie ad-away pipe, removing the compacted iu» 
,-^« EX AMPLt. s _ . f th f onner and stovmg the re- 

40 Sleeves having the following composition, ^ng Jb the like to drive off 

produced by the method described m ^" remaining slurry liquid, 

ample I, performed well as riser sleeves ior ^ m ^ m Jf ocess Accord ing to claim 9 

cast iron castings. wherein the slurry is aqueous. 1 

45 calcium silicate fibre • \'$ n A procesc according to claim 9 sub- ^ 

coke dust (-100 mesh BSS) ..... 35,,, - ^ her e inbcfo re described with 

urea-formaldehyue/phcnol-iormalde- !, feren ce to the foregoing specific Example 

hyde mixture (1:2) y - 

WHAT WE CLAIM IS:— - A pp ar alu S for use in carrying out 115 
50 I. Slabs, sleeves and the like tormcfl <h , aim 0 wJlich comprises a 

50 a composition which comprises calcium sill- £J PJ° {o hQ , d the s i urry (th e slurry 

cate fibre, particulate coke and a oinevr - perforate former connected by a 

therefor, the proportion of calcium silicate ^ t \*fZcuum pump and adapted to 

fibre in the composition being U-i0/o by £ ^movable from, and wholly, immersed 120 

53 "I^Slabs, *«. *« .ike. = • J^^Jfl'Sf J^tS 

to claim I wherein the binder is sel ";^r , n ^ans for discharging liquid from the con- 

from urea and phenol ^ ^J/f^ ^ n o a rescrvoir° tank, means for dis- 

bentonite. china clay, starch, wheat flOLr *jl n „ liquid from said reservoir tank into 125 

60 phosohate- modified starch and collomal ^^f^ wUh a sti rring device and ad- 

siHca. . -.ccordin- anted tor the formation of a slurry therein 

3. Slabs, sleeves and the like accorom^ formation tank) and means for 

to claim 1 or 2 wherein the ca cium ; s.hca.e - Jj^^f of slurry from sa id slurry 

fibre is. prior to its incorporat. on '^<> the £ ^ , g ^ tank the 13C 

65 composiuon. treated with a chromate so s .,- .-^...10 
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pump being so constructed and arranged to 
effect withdrawal of liquid from the slurry 
tank through the perforate former when the 
latter is below the level of the slurry in the 
5 slurry tank and withdrawal of air through 
the conduit when the perforate former is 
removed from the slurry tank. 

13. Apparatus according to claim 12 



substantially as hereinbefore described with 
reference to the accompanying drawing. 10 

V. GALLAFENT & CO., 
Agents for the Applicants, 
Chartered Patent Agents, 
8 Staple Inn, 
London, W.C.I. 
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